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Brief Communication

ZINC CONCENTRATIONS IN PANCREAS AND LIVER OF
CATTLE IN NORWAY

Zinc, being an essential trace element, is supplied to cattle
with the mineral mixture. Therefore, zinc deficiency in dairy
cattle is hardly seen. The endogenous loss of zinc depends on
the milk production, and also on the zinc level in milk. Larssen
(1980) has shown that cattle with a moderate or low milk pro
duction may have a too low intake of zinc. He also showed that
cattle with a high milk production have an average zinc supply
of about 108 % of the required amount. This study thus seems
to indicate a narrow margin between the actual zinc intake and
the required amount. The average zinc level in Norwegian whole
milk is 3.8 lJ.g Zn/ml (Gjpen & Norheim unpublished results) .
This rather low zinc level seems to be in accordance with the
results presented by Larssen.

A zinc deficiency causes only a moderate decline in the zinc
level in some tissues, including liver and pancreas, with no
change in others such as muscle and brain. Pancreas seems to
be the organ where the zinc level fluctuates most according Lo the
zinc intake (Rosenberger 1970, Schwarz &: Kirchqessner 1975).
The concentration of zinc in this organ might therefore reveal
the zinc status of the animal. A minor deficiency might cause a
small reduction in animal performance, but would be impossible
to diagnose clinically. It might nevertheless have important eco
nomical implications (Miller 1969, 1970).

Fifty samples of bovine liver and pancreas were collected at
a slaughterhouse in Oslo in February 1980. Half of the samples
were from animals younger than 3 years, the other half from
animals older than 3 years. The samples were digested with
nitric and perchloric acid. After dilution zinc was determined
by atomic absorption spectroscopy with the use of ordinary
flame technique. The dry matter content was determined after
drying of the samples overnight at 110°C. All samples were
stored at -20°C before they were analysed.

The zinc concentrations in liver and pancreas from the two
groups of cattle are shown in Table 1. For all the samples the
average dry matter content was 28.9 ± 1.1 % for liver and
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Tab let. The concentration of zinc in pancreas and liver (ltg/g
wet weight) in two age groups of cattle.

Age

< 3 years

> 3 years

All ages

Number of Pancreas Liver
samples mean:±. s mean ± s

(rang e) (range)

25
28 ± 4 36 ± 4
(18 - 36) (26 - 43)

25
31 ± 9 37 ± 8
(20 - 51) (24 - 51)

50
29 ± 7 36 ± 6
(18-51) (24-51)

24.8 ± 1.3 % for pancreas. In both groups of animals the zinc
concentration in pancreas was lower than that in the liver. No
significant difference was found between the two groups for any
of the organs. There was no significant correlation between the
zinc levels in liver and pancreas (r < 0.37).

The hepatic zinc levels found in the present investigation are
in agreement with previous findings in cattle slaughtered in
Norway (Freslie et al. 1980). It was found that the hepatic zinc
levels were essentially the same throughout the country. Accord
ing to Rosenberger the normal zinc level in the liver of healthy
calves is 125-170 ltg/g dry weight. This seems to indicate that
about 50 % of the animals in the present investigation have a
hepatic zinc level below the normal range, although zinc defi
ciency in cattle is not considered to be a problem in Norway
(Krogh pers. comm.). Rosenberger also reported that the zinc
level in pancreas in normal calves is 160-170 ltg/g dry weight
and in calves with parakeratosis 60-70 ltg/g. Based on this
criterion only three of the tested animals had normal zinc levels
and the rest belonged to an intermediate group.

Most analyses on zinc levels in pancreas have been made with
samples from about 4 months old calves. However, Neathery
et al. (1973) determined tissue levels of zinc in two groups of
dairy cows receiving 16.6 and 39.5 ltg Zn/g fodder, respectively.
Their results, together with the results obtained by Ott et al,
(1966 a, b) on feeder cattle seem to indicate that the pancreatic
zinc levels found in the present investigation correspond to an
average daily intake of zinc in the cows investigated of about
50-55 ltg/g fodder, which is about the same as the requirement.
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Further they indicate that the zinc levels in liver and pancreas
calculated on a wet weight basis, should be about the same at
a zinc intake of about 65-75 lLg/g in the feed. Thus our study
on tissue levels of zinc seems to be in agreement with the study
done by Larssen on zinc levels in feedstuffs for dairy cows; the
average daily intake of zinc seems to balance with the require
ment.

Gunnar Norheim and Jostein Bjorland
The National Veterinary Institute and Oslo Board of Health, Oslo,
Norway.
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